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INTRODUCTION 


Cameron  County  is  located  on  the  eastern  edge  of  Pennsylvania's  oil  and 
gas  fields  belt*.  Only  one  small  gas  field  has  been  developed  within  the  county 
limits,  namely,  the  Driftwood  Branch  Field,  on  Ellc  Fork  of  Driftwood  Branch  in 
the  extreme  northwest  corner  of  Shippen  Township  a few  miles  from  the  meKean  and 
Elk  County  lines.  Gas  in  small  amounts  has  been  encountered  also  in  scattered 
wells  in  the  county,  but  at  no  locality  has  attractive  commercial  production  been 
developed. 

Possible  presence  of  oil  and  gas.  The  Geological  Survey  maintains  there 
is  little  probability  that  oil  will  be  found  in  Cameron  County  except  perhaps  in 
amounts  too  small  to  be  commercially  important.  Exceptional  occurrences  such  as 
C-aines  Field  in  Tioga  County  may  exist  but  in  general  oil  should  not  be  expected 
to  occur  here. 

That  gas  may  be  present  has  long  been  recognized,  but  with  qualifications. 
In  the  principal  gas  belt  of  the  State  there  are  large  continuous  production  areas; 
along  the  eastern  edge  of  the  main  gas  belt  occur  isolated  gas-producing  areas  with 
large  nonproductive  areas  intervening.  Cameron  County  lies  east  of  the  principal 
gas  belt  in  the  region  where  small  scattered  fields  may  be  expected.  A search  for 
gas  here  probably  will  result  in  many  dry  or  commercially  non-valuable  wells  being 
drilled,  in  which  event  the  cost  of  finding  gas  in  Cameron  County  will  be  high. 

The  foregoing  generalizations  apply  chiefly  to  oil  and  gas  possibilities 
in  the  so-called  "shallow"  sands  from  which  practically  all  the  oil  and  gas  of  the 
main  oil  and  gas  belt  are  derived.  They  are  based  upon  the  carbon  ratio  hypothe- 
sis** and  upon  the  results  of  extensive  drilling. 

In  September  1930  gas  in  large  amounts  was  discovered  in  the  Oriskany 
sand  in  Farmington  Township,  Tioga  County,  and  in  1931  in  Hebron  Township,  Potter 
County.  The  Oriskany  sand  occurs  well  below  the  producing  sands  in  the  main  oil 
and  gas  belt,  and  in  a general  way  differs  from  those  (shallow)  sands  in  certain 
very  important  characteristics.  Some  of  the  points  of  difference  between  the 
habits  of  the  "shallow"  sands  and  the  habits  of  the  Oriskany  sand  are  worth  noting 
for  they  give  to  the  business  of  prospecting  for  gas  in  the  Oriskany  certain  de- 
cided advantages  over  prospecting  the  "shallow"  sands. 

If  we  examine  the  oil  and  gas  field  map  of  western  Pennsylvania  on  which 
is  shown  geologic  structure  (anticlines,  domes,  synclines,  etc.),  commonly  there 
appears  to  be  no  close  relationship  between  the  occurrence  of  oil  and  gas  in  these 
"shallow"  sand  fields  and  even  the  most  favored  geologic  structures  (domes  on  anti- 
clines). The  "shallow  sand"  fields  are  located  in  the  synclines,  on  the  limbs  of 
anticlines,  in  low  points  (saddles)  and  on  high  points  (domes)  on  the  anticlinal 
axes**.  This  absence  of  close  relationship  between  gas  and  structurally  high 
areas  is  due  chiefly  to  the  fact  that  the  "shallow"  sands  tend  to  be  lenticular 
rather  than  continuous.  The  lenticularity  may  be  an  actual  lensing  out  of  the 
sand  into  shale  or  a variation  in  the  porosity  of  the  sand  - in  either  event  the 
results  are  equivalent  in  that  the  gas  reservoir  disappears.  Now  if  the  reser- 
voir is  continuous  throughout  a considerable  area  any  gas  that  it  may  contain 
will  migrate  toward  the  points  that  are  structurally  high.  If  a dome  is  present 
it  will  accumulate  at  the  top  of  the  dome  unless  on  its  way  to  the  dome  it  is 
trapped  by  some  minor  structure,  such  as  a terrace,  or  is  imponded  by  a fault. 

If  the  sand  is  lenticular  it  may  die  out  on  the  limb  of  an  anticline  and  gas 
migrating  toward  a done  can  go  no  farther  than  the  sand  extends  and  will  thus  be 
trapped  at  the  limit  of  the  sand  which  may  be  well  down  the  flank  of  an  anticline. 

*A  map  of  the  oil  and  gas  fields  of  western  Pennsylvania  on  the  scale  6 miles  * 

1 inch  was  issued  by'  the  Pennsylvania  Geol.  Survey  in  1932.  It  shows  proven 
oil  and  gas  land,  structure  data,  pool  names  and,  on  the  baok  oil,  gas  and 
gasoline  pipe  lines.  It  can  be  obtained  from  the  Bureau  of  Publications, 
Department  of  Property  and  Supplies,  Harrisburg,  for  25  cents  (stamps  not 
accepted) . 

**See  Pennsylvania  Geol.  Survey:  Geologic  Structure  in  the  Plateaus  Region  of 

Northern  Pennsylvania  and  its  Relation  to  the  Occurrence  of  Gas  in  the 
Oriskany  Sand,  Bull.  108,  April  1934. 


In  "wild  oat"  country  like  Cameron  County  this  adds  materially  to  the 
prospecting  hazard  and  as  previousljr  noted  may  make  prospecting  the  shallow  sands 
very  expensive. 

The  Oriskany  sand,  while  deeper  and  therefore  more  expensive  to  reach 
with  the  drill,  is  by  comparison  with  many  of  the  "shallow"  sands  a continuous  bed 
and  in  that  respect  is  easier  to  prospect.  A well  drilled  on  a dome  to  the  Orisk- 
any stands  a good  chance  of  finding  the  sand  present  and  consequently  of  finding 
gas  if  gas  is  present  in  the  sand  in  the  region  being  tested. 

The  advantage  of  this  factor  may  be  more  simply  stated  thus.  To  test  the 
"shallow"  sands  of  Cameron  County  it  will  be  necessary  to  drill  many  wells  as  gas 
in  these  sands  may  be  expected  not  to  be  closely  related  to  favorable  structures 
such  as  domes  on  anticlines,  while  gas  if  present  in  the  Oriskany  of  this  region 
can  be  expected  to  occur  in  domes  and  a relatively  few  wells  properly  placed  should 
therefore  tell  the  story. 

Gas  in  the  Oriskany  of  Tioga  and  Potter  counties  appears  to  be  closely 
related  to  the  tops  of  domes.  The  same  anticlines  that  produce  in  these  counties 
cross  Cameron  County  and  carbon  ratios  in  Cameron  County  are  as  favorable  as  in 
the  Tioga  Field.  If  then  favorable  domes  are  drilled  in  Cameron  County  it  is 
logical  to  expect  that  gas  may  be  found  in  them  in  the  Oriskany  sand. 

In  speaking  of  the  Oriskany  we  have  sacrificed  exactness  in  an  attempt 
at  clarity.  While  it  is  true  that  by  comparison  with  most  of  the  shallow  sands 
the  Oriskany  is  continuous  throughout  a broad  region  in  Pennsylvania,  still  it  is 
not  entirely  continuous.  Locally  the  Oriskany  when  followed  along  its  outcrop  is 
found  to  pinch  out,  as  at  Lock  Haven;  elsewhere  wells  drilled  to  the  Oriskany  hori- 
zon have  found  no  sand  present,  as  for  example  in  the  Matteson  and  other  wells  on 
the  west  end  of  Hebron  dome.  Potter  County,  at  the  Franke  well  in  central  Potter 
County,  the  Kane  deep  v/ell  in  northwest  Elk  County,  and  at  Haywood  well  in  central 
McKean  County.  Also  the  porosity-  of  the  Oriskany  varies  from  place  to  place  and 
locally  it  has  been  found  to  be  so  tightly  cemented  that  it  was  incapable  of  contain- 
ing gas.  These  sand  factors,  disappearance  and  loss  of  capability  sometimes  assert 
themselves  within  a very  short  distance.  The  Matteson  well,  for  example,  is  drill- 
ed on  the  same  dome,  is  as  high  structurally,  and  is  within  4 miles  of  an  18- 
million  cubic  foot  well.  The  same  could  happen  with  wells  much  closer  together  and 
for  this  reason  good  structural  position  should  not  be  condemned  by  a single  sand 
failure. 


STRUCTURE 


The  anti- lines  and  synclines.  Five  anticlines  cross  the  county  and  one 
other  is  recognized  only  within  rfcsTorders.  The  anticlines  and  their  adjacent 
synclines  named  from  north  to  south  are  as  follows; 


Norwich  syncline 
Harrison  anticline 
Cowane sque  sync line 
Sabinsville  or  Boons 
Mountain  anticline 


Cameron  syncline  Wellsboro  anticline 

Marshlands  anticline  Sinnemahoning  syncline  (local) 

Mason  Run  syncline  (local)  Chestnut  Ridge  or 
Rattlesnake  (local)  Driftwood  anticline 

Kettle  Creek  syncline  Clearfield  syncline 


In  general  the  favorability  of  these  structures*,  defined  in  terms  of 
carbon  ratios  and  of  drilling  experience,  is  believed  to  decrease  in  going  south- 
east. Three  wells  have  been  drilled  to  the  Oriskany  cn  the  Harrison  anticline  in 
Potter  and  Tioga  counties.  Two  of  these  tests  appear  to  be  well  located  on  struc- 
ture but  are  dry.  One  in  Allegany  Township,  Potter  County,  found  sand  without  gas 
or  water,  the  other  in  Eulalia  Township,  Potter  County,  found  no  sand  at  the  Orisk- 
any horizon.  The  third, we-11,  in  Brookfield  Township,  Tioga  County,  also  dry  is  not 
favorably  located  on  structure.  The  Tioga  Field  in  Tioga  County  is  on  the  Sabins- 
ville anticline  end  there  are  two  small  gas  wells  in  the  Oriskany  on  Marshlands 
anticline  in  Potter  County.  A number  of  dry  holes  have  been  drilled  on  the  Wells- 
boro anticline  in  Tioga  and  Bradford  counties. 


Bull.  108 
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IThile  some  good-looking  structures  have  been  tapped  without  reward,  too 
few  wells  have  been  drilled  on  the  as  yet  nonproductive  anticlines  of  this  group 
to  definitely  condemn  them. 

The  map.  Fig.  2.  With  the  exception  of  a map  issued  by  this  Survey  in 
Bulletin  102A  in  1932,  previous  publications  have  shown  structure  lines  in  Cameron 
County  that  were  determined  by  the  Fennsyl vania  Second  Geological  Survey.  The 
structure  map  attached  differs  considerably  from  the  structure  map  prepared  by  the 
Second  Survey  but  disagreement  between  the  two  maps  is  readily  explained.  In 
1879-80  when  the  Second  Survey  investigated  the  geology  of  this  county,  coal  was 
the  natural  resource  to  which  greatest  interest  was  attached.  Coal  occurs  chief- 
ly in  the  synclines  in  Cameron  County  and  the  synclines  consequently  received 
most  of  the  investigator's  attention,  relatively  little  importance  having  been 
attached  bo  the  question  of  the  exact  position  of  the  anticlinal  axes  and  the 
presence  of  doming  on  them. 

The  discovery  of  gas  in  the  Oriskany  sand  in  Potter  and  Tioga  counties 
closely  associated  with  domes  made  it  desirable  to  know  something  more  about  the 
anticlines  of  this  county,  and  in  1932  Mr.  M.  N.  Shaffner  spent  several  weeks  in 
tracing  them.  The  use  of  the  strike  and  dip  method  employed  in  mapping  was  dic- 
tated by  the  absence  of  topographic  maps  and  the  limited  time  available.  It  is 
felt  that  for  our  purpose  the  method  is’  fairly  adequate  in  this  area  as  the  folds 
are  definite,  rather  simple  features  and  outcrops  are  plentiful.  It  should  be 
emphasized,  however,  that  the  results  represent  a reconnaissance  rather  than  a 
detailed  study. 

General  features.  In  general,  surface  exposures  in  this  county  are 
plentiful  and  of  good . quality,  but  much  of  the  county  is  rugged  woodland  and  part 
of  it  is  not  easily  accessible,  so  that  in  isolated  mountain  areas  not  traversed 
by  roads  and  railroads,  exposures  are  likely  to  be  few  and  our  understanding  of  the 
structures  correspondingly  vague. 

All  the  anticlines  that  cross  the  county  are  strong,  well-defined  folds. 
The  Harrison  and  Sabinsville  structures  trend  about  N.50°E,  the  Marshlands  about 
N.60°E.  and  the  Wellsboro  and  Chestnut  Ridge  about  K.70°E.  The  regional  plunge 
is  to  the  southwest,  structural  closure  commonly  being  greater  on  the  southwest 
than  on  the  northeast.  While  in  general  amplitude  of  folding  in  this  region  de- 
creases from  southeast  to  northwest,  that  generalization  is  modified  in  this  area 
by  the  presence  of  domes  on  the  Harrison  and  Sabinsville  anticlines  and  by  the 
fact  that  the  Marshlands,  Wellsboro,  and  Chestnut  Ridge  anticlines  are  plunging 
and  disappear  within  or  not  far  beyond  the  county  limits.  The  amplitude  of  the 
folds  in  this  area  as  calculated  from  dips  is  of  the  following  order  of  magnitude  - 
for  the  Harrison  950  feet,  Sabinsville  945  feet,  Marshlands  450  feet.  Rattlesnake 
100  t feet,  Wellsboro  420  feet,  and  Chestnut  Ridge  200  feet. 

All  the  folds  are  asymmetrical,  having  a somewhat  steeper  south  than 
north  limb.  Dips  of  5 and  6 degrees  are  observed  on  south  flanks  and  up  to  4°, 
rarely  5°  on  north  flanks.  Except  where  plunging  is  rapid,  strong,  regular 
dips  commonly  persist  on  the  south  flank  almost  to  the  axis;  north  flank  dips 
near  the  axis  are  more  likely  to  be  gentle  and  irregular,  thus  producing  an 
axial  area  with  much  the  greater  drilling  width  on  the  north  side  of  the  axis. 

Faulting  was  not  recognized  in  this  county  but  was  definitely  recogniz- 
ed on  the  south  flank  of  the  Harrison  anticline  in  a cut  on  the  Buffalo  Division 
of  Pennsylvania  Railroad  about  half  a mile  north  of  the  Cameron-McKean  County 
line.  At  Tioga  Field  and  at  Hebron  Field  faulting  exists  with  only  slight  surface 
indication  of  its  presence.  The  fault  condition  at  Tioga  Field  led  to  the  drill- 
ing of  a considerable  number  of  dry  holes  and  that  experience  may  be  repeated  at 
Hebron.  That  even  slight  displacement  may  prove  to  be  important,  because  of  the 
faot  that  effective  closure  is  likely  to  be  small,  should  be  appreciated  by  any 
group  planning  to  drill.  We  therefore  emphasize  the  point  that  although  our  ob- 
servations have  not  disclosed  indications  of  faulting,  the  presence  of  faulting 
is  to  be  expected  and  should  be  carefully  looked  for  when  a well  location  is  be- 
ing selected.  It  would  seem  that  in  this  region  where  an  axis  makes  a sudden  or 
pronounced  swing  and  south  flank  dips  are  in  excess  of  normal,  a fault  probably 
is  present;  also  that  where  a structure  is  abnormally  high  by  comparison  with 
others  in  its  vicinity  a part  of  the  height  probably  has  been  accomplished  through 
faulting.  Of  35  domes  recognized  in  northern  Pennsylvania  25  per  cent  show  sur- 
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face  evidence  of  faulting  on  reconnaissance  examination. 

The  Harrison  anticline.  The  position  of  this  anticline  is  well  defined 
on  North  Run  and  on  Elk  Fork.  On  Driftwood  Branch  the  sharpness  of  the  fold  has 
decreased  and  a few  miles  west  of  the  county  line  the  fold  dies  out.  At  Elk  Fork 
there  is  very  definite  indication  of  southwest  plunge  and  there  is  some,  relative- 
ly slight,  indication  of  it  at  North  Run.  In  southeastern  McKean  County  the 
axis  swings  sharply  toward  the  east  and  for  a distance  of  8 or  10  miles  in  McKean 
and  Potter  counties  its  trend  is  about  N.80°E.  In  McKean  County  about  one  mile 
north  of  the  line  definite  evidence  of  faulting  is  observed  in  a railroad  cut  at 
Gardeau.  This  fault  was  recorded  by  the  Second  Survey*  and  pictured  as  having  a 
downthrow  to  the  south  of  about  60  to  90  feet.  The  rocks  exposed  are  Chemung  and 
the  maximum  dip  occasioned  by  the  disturbance  is  60  degrees.  The  surface  trace 
of  the  fault  would  appear  to  fall  l^r  to  2 miles  south  of  the  position  of  the  sur- 
face trace  of  the  axis. 

Throughout  its  N.80°E.  course  in  McKean  and  Potter  counties  the  position 
of  the  axis  is  only  approximately  fixed  by  our  data.  Also  the  strike  and  dip  data 
available  suggest  rather  than  define  northeast  closure  at  the  McKean-Potter  County 
line.  That  actual  closure  is  present  is  suggested  by  several  factors.  Chemung 
rocks  are  exposed  on  the  anticline  by  streams  tributary  to  Sinnemahoning  Portage 
which,  just  south  of  the  Cameron  County  line,  exposes  only  Catskill  rocks.  This 
Chemung  may  be  brought  up  as  a result  of  faulting  alone  but  in  general  the  asso- 
ciation in  this  region  of  a sudden  bend  in  an  anticlinal  axis,  a fault,  and  Chemung 
exposure  suggests  doming. 

We  would  therefore  expect  north  closure  in  southeast  McKean  County,  the 
domed  area  probably  extending  from  near  the  McKean-Potter  County  line  to  about 
North  Run,  Cameron  County.  Obviously  this  deduction  should  be  carefully  checked 
and  the  extension  of  the  fault  determined  before  definitely  evaluating  the  struc- 
ture. Two  wells  being  drilled  on  this  dome  in  Shippen  Township  have  reached  a 
depth  of  4,500  feet.  They  are  the  Emporium  National  Bank  wells  Nos.  1 and  2. 

Sablnsville  anticline.  The  position  of  the  Sabinsville  anticline  is  well 
fixed  throughout  most  of  its,  length  in  this  county.  Where  last  observed  in  Potter 
County  the  axis  is  plunging  southwest;  in  Portage  Township  the  axis  rises  and  does 
not  appear  to  resume  its  southwest  plunge  until  in  the  vicinity  of  East  Branch  of 
Hicks  Run;  just  beyond  the  Cameron  County  line  in  Elk  County  it  has  a definite 
southwest  plunge.  A dome  exists  in  the  vicinity  of  Emporium  where,  it  is  reported, 
some  350  feet  of  Chemung  beds  are  exposed.  This  is  the  maximum  stratigraphic 
favorability  afforded  by  any  structure  in  the  county. 

At  Emporium  the  south  flank  shows  dips  of  5 and  6 degrees  within  a mile 
or  less  of  the  axis,  while  on  the  north  flank  dips  of  2 and  3 degrees  with  dis- 
cordant strike  extend  for  a distance  of  two  or  more  miles  from  the  axis.  A few 
miles  west  of  Emporium,  however,  the  north  flank  appears  to  steepen,  as  on  West 
Creek  a mile  or  so  north  of  the  axis  dips  up  to  6 degrees  are  observed.  This 
would  seem  to  indicate  that  the  dome  is  highest  and  provides  a maximum  of  drill- 
ing area  in. the  vicinity  of  Emporium  and  on  the  north  flank  of  the .structure. 

Marshlands  anticline.  The  position  of  Marshlands  anticline  is  fairly 
well  determined  just  east  of'  the  Cameron-Potter  County  line,  but  between  the 
county  line  and  Sinnemahoning  Creek  we  have  no  data  concerning  it.  The  several 
stream  valleys  that  are  shown  on  the  map  as  crossing  it  in  that  area  were  tra- 
versed, but  no  usable  data  were  obtained.  In  Potter  County  the  axis  is  plunging 
southwest,  at  Sinnemahoning  Creek  west  plunge  is  very  marked,  and  just  west  of 
the  Cameron-Elk  County  line  the  fold  dies  out. 

We  cannot  say  definitely  that  there  is  no  reversal  between  Sinnemahoning 
Creek  and  the  east  edge  of  the  oounty. 

Rattlesnake  anticline.  This  structure  has  been  recognized  only  on 
Sinnemahoning  Creek.  There  it  plunges  rapidly  west.  It  definitely  does  not 
extend  as  far  east  as  First  Fork  Sinnamahoning  but  whether  the  axis  trends  east 
and  is  in  effect  a domed  area  in  the  Kettle  Creek  basin  or  whether  it  swings  north- 


*Pennsylvania  Second  Geol.  Survey,  vol.  R,  p.  34,  1880. 
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ward  east  of  Sinnemahoning  Creek  and  is  essentially  a nose  on  the  south  flank  of 
Marshlands  anticline  is  not  determined  by  our  data. 

Wellsboro  anticline.  The  position  of  the  Wellsboro  axis  is  well  controlled, 
structural  data  being  plentiful  and  of  good  quality.  Its  position  at  the  east  edge 
of  the  county  is  fixed  by  data  in  Clinton  County.  At  the  eastern  edge  of  the  oounty 
and  at  First  Fork  Sinnemahoning  the  axis  has  definite  southwest  plunge.  On  Grove 
Run  there  is  some  indication  that  the  axis  is  rising  to  the  south}  from  Driftwood 
west  to  and  beyond  the  county  line  it  again  seems  to  have  a definite  southwest 
plunge.  It  seems  probable  that  a dome  may  occur  in  the  vicinity  of  Driftwood,  its 
eastern  limit  falling  between  Grove  Run  and  First  Fork  Sinnemahoning.  The  western 
limit  of  the  dome  is  not  defined  by  our  data  but  the  suggested  rate  of  southwest 
plunge  west  of  Driftwood  is  such  that  closure  probably  could  not  extend  much  if 
any  west  of  Sinnemahoning  Creek.  Northeast  closure  here  is  not  certain  and  if 
present  it  probably  is  not  great. 

Chestnut  Ridge  anticline.  Our  data  is  sufficient  only  to  locate  this 
anticline  in  a general  way.  The  position  of  the  axis  is  well  controlled  on 
Mosquito  Creek  in  southeast  Elk  County  and  it  is  fairly  well  controlled  on  Wykoff 
Run.  Definite  southwest  plunge  is  indicated  on  Wykoff  Run,  and  on  the  Sinnemahon- 
ing a few  but  first  class  exposures  indicate  northeast  plunge.  It  is  very  probable 
that  a dome  exists  here  and  that  the  high  part  of  the  dome  lies  just  west  of 
Sinnemahoning  Creek.  The  anticline  definitely  dies  out  near  the  Clinton  County 
line. 


It  should  be  noted  that  the  Wellsboro  anticline  is  the  en  echelon  equi- 
valent of  Chestnut  Ridge  anticline.  The  Wellsboro  dies  out  about  15  miles  south- 
west in  northern  Clearfield  County.  Throughout  this  distance  the  two  anticlines 
are  separated  by  a local  syncline  which  in  Cameron  County  is  very  shallow.  In 
Cameron  County  the  domed  areas  on  the  Wellsboro  and  Chestnut  Ridge  anticlines 
should  perhaps  be  treated  jointly,  as  a detailed  study  probably  would  show  a more 
intimate  and  less  simple  relationship  than  is  apparent  from  our  reconnaissance 
data. 


Kinzua-Emporium  anticline.  Most  previously  published  structure  maps  of 
Cameron  County  picture  an  anticlinal  axis  trending  northwestward  in  a sinuous 
line,  passing  through  Grove  Township  about  4 miles  northeast  of  Sinnemahoning, 
through  Lumber  Township  about  2 miles  northeast  of  Cameron,  entering  Shippen 
Township  at  Emporium  and  leaving  the  township  about  6 miles  south  of  the  McKean 
County  line.  The  structure  was  first  shown  by  the  Second  Geological  Survey  and 
subsequent  maps  have  reproduced  it.  Unfortunately,  perhaps,  the  same  symbol  was 
used  for  this  structure  as  was  used  for  all  other  anticlines  and  misunderstand- 
ing resulted  where  users  of  the  map  did  not  consult  the  Second  Survey  text. 

The  Second  Survey  describes  the  Kinzua-Emporium  axis  as  a line  connect- 
ing a series  of  highs  in  synclines  (saddles)  and  domes  on  anticlines.  They  con- 
tinue the  line  through  Elk  and  McKean  counties,  and  into  Warren  County.  It  is 
meant  to  be  indicative  of  the  presence  of  cross  folding. 

The  axis  is  omitted  on  the  map  that  accompanies  this  paper  because  the 
writer  feels  that  it  is  not  truly  representative.  When  northern  Pennsylvania 
has  been  studied  in  detail  it  is  probable  that  many  of  the  domes  here  and  in  New 
York  State  will  show  a tendency  toward  alignment  and  that  numerous  short  trans- 
verse lines  will  best  express  suoh  alignment.  Moreover  we  do  not  feel  that  these 
transverse  axes  represent  two  periods  of  folding  in  opposed  directions  but  merely 
radial  adjustment  suoh  as  should  be  expected  in  any  extended  system  of  arcuate 
folds. 


The  sync lines . On  a previous  page  we  have  suggested  that  from  the  view- 
point of  "gas  in  the  Oriskany  the  synclines  hold  no  immediate  interest.  How  much 
attention  they  are  entitled  to  attract,  should  gas  be  found  in  the  Oriskany  under 
domes  on  the  anticlines  of  this  oounty,  depends  upon  the  degree  of  regularity 
that  the  synclines  possess. 

In  counties  northwest  of  Cameron  where  the  folding  is  gentle,  the  relative- 
ly shallow  basins  are  found  to  be  much  warped  as  well  as  downfolded  surfaoes, 
that  is,  the  synclines  proper  include  minor  basins  with  attendant  structural 
saddles,  terraces,  and  noses  that  project  from  the  anticlines.  In  regions  where 
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the  folds  are  steeper  they  are  simpler,  presenting  fewer  of  the  secondary  struc- 
tural features  than  do  the  gently  folded  basins . 

Cameron  County  occupies  a position  in  the  folded  belt  where  steep  folds 
are  expected,  but  owing  to  the  fact  that  all  the  folds  represented  here,  except 
Sabinsville  antioline  and  Cameron-Pine  Creek  syncline,  die  out  either  in,  just 
east,  or  just  west  of  the  county,  their  amplitude  here  is  not  great.  It  is  to 
be  expected  then  that  detailed  study  would  reveal  many  minor  structures  in  this 
county.  Their  exploratory  value  as  possible  gas  structures  is  negative,  however, 
until  the  presence  of  gas  under  the  well-defined  domes  has  been  demonstrated. 

A synclinal  area  might  also  be  given  added  importance  if  the  Oriskany 
should  be  proved  absent  under  any  dome.  C-as  might  then  be  expected  on  the  flank 
of  the  dome  wherever  the  sand  terminates.  This  situation  is  analogous  to  the  si- 
tuation that  has  been  referred  to  as  being  common  in  the  lenticular  "shallow” 
sands  of  the  main  oil  and  gas  belt.  In  Oriskany  prospecting,  however,  the  hazard 
iis  greater  than  in  "shallow"  sand  prospecting  as  depth  adds  greatly  to  the  cost 
of  exploration  and  there  is  only  one  target  (the  Oriskany),  whereas  in  "shallow" 
sands  prospecting  any  one  of  a number  of  sands  may  give  successful  results. 

Structural  summary.  There  would  seem  to  be  very  fair  evidence  that  domes 
favorable  to  the  accumulation  of  gas  exist  on  each  of  the  anticlines  that  cross 
this  county,  excepting  perhaps  the  Marshlands.  Doming  may  occur  on  the  Marsh- 
lands northeast  of  Sinnemahoning  Creek,  but  no  data  proving  or  disproving  the 
point  are  available  to  us. 

In  general  we  can  safely  say  that  conditions  are  more  favorable  to  the 
presence  of  gas  in  the  anticlines  of  the  northwest  than  in  the  anticlines  of  the 
southeast  part  of  the  county.  This  generality  does  not,  however,  apply  to  the 
favorability  of  sand  conditions  which,  until  demonstrated  by  the  drill,  is  an 
unknown  factor.  The  thickness  of  fornations  to  be  drilled  will  in  general  be 
less  in  the  north  than  in  the  south  part  of  the  county  (see  page  14),  while 
actual  depth  to  the  Oriskany  (due  to  stratigraphic  favorability)  will  be  least 
in  the  vicinity  of  Emporium. 


STRATIGRAPHY 


The  rocks  exposed  in  Cameron  County  belong  to  the  Allegheny,  Pottsville, 
Mauch  Chunk,  Pocono,  Catskill,  and  Chemung  formations,  and  range  in  age  from 
Pennsylvanian  to  Upper  Devonian.  The  maximum  total  thickness  of  beds  exposed  is 
about  2,000  feet.  All  are  of  sedimentary  origin,  consisting  chiefly  of  shale 
and  sandstone  with  some  conglomerate  and  a little  limestone.  In  addition  there 
are  coal  beds  in  the  younger  formations  and  an  occasional  bed  of  low  grade  iron 
ore  in  the  older  formations. 

The  rock  column  is  divided  as  follows: 
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Rooks  exposed  in  Cameron  County 


Thickness 

Series 

Formation 

feet 

Recent 

Alluvium 

Unconformity. 


, . I Allegheny  group  . 

Pennsylvanian  | Pottsville  group 

Unconformity 


Mississippian 


Mauch  Chunk  shales 
Pocono  group  . . 


Dev-j  nian 


Catskill  red  beds 
Chemung  group  . 


1354- 

200 


50 

470-745 


350-500+ 

350+ 


Unexposed  Rocks 


Distance  from  base  Catskill  red  beds  to 

Bradford  sand  horizon  1300-1400 

Distance  from  base  Catskill  red  beds  to 

Oriskany  sand . 5200-5700 


Distribution  of  formations 


A geological  map  of  Cameron  County  was  published  by  the  Pennsylvania  Sec- 
ond Geological  Survey  in  1880.  This  map  is  long  since  out  of  print  but  it  is  re- 

produced on  a new  State  geologic  map*  issued  by  the  present  Survey  in  1932  from 
which  Fig.  1 was  traced. 

Physiographically  most  of  Cameron  County  is  a part  <jf  the  Allegheny 
plateaus,  an  extensive  almost  level  surface.  Into  this  surface  streams  have  cut 
deeply,  the  valley  floor  of  Sinnemahoning  Creek  bein?  more  than  1,000  feet  below 
the  tops  of  the  adjacent  "ridges".  Viewed  from  the  "mountain"  tops  the  "ridges" 
are  seen  to  be  all  of  about  the  same  height,  that  is,  they  represent  remnants  of 

the  old  plateau  surface  which  now  is  so  cut  up  by  stream  valleys  that  the  county 

is  in  effect  a "mountainous"  country. 

Had  the  plateau  of  "table  land"  been  made  up  of  flat-lying,  alternating 
beds  of  sandstone  and  shale  then  the  streams,  in  dissecting  this  pile,  would  have 
exposed  successively  older  rock  in  cutting  downward.  This  simple  condition  ex- 
ists in  part  only,  being  modified  and  complicated  by  the  presence  of  the  anti- 
clinal and  synclinal  folds  that  have  been  described.  Stream  sculpture  has  been 
so  influenced  by  these  folds  that  the  greatest  amount  of  materials  has  been  eroded 
from  the  anticlinal  areas,  the  least  amount  from  the  synclinal  areas.  As  a result 
the  greatest  heights  of  land  today  occur  in  the  synclines  and  it  is  here  that  the 
youngest,  coal-bearing,  rocks  have  been  preserved  from  erosion  while  in  the  anti- 
clinal areas  the  older  rocks  are  exposed  at  the  surface. 

The  deep  dissection  of  moderately  folded  beds  by  an  intricate  drainage 
system  has  produced  the  very  striking  geologic  map  pattern  shown  on  Fig.  1. 

Chemung  rocks  appear  a^  the  surface  only  in  eastern  Shippen  and  northern 
Portage  townships.  A maximum  thickness  of  about  350  feet  is  exposed  near  Emporium. 
Catskill  red  beds  are  widely  distributed  in  stream  valleys,  where  they  commonly 
form  the  lower  valley  slopes  and  are  readily  recognized  by  their  prevailing  red 

Obtainable  from  the  Bureau  of  Publications,  Department  of.  Property  and  Supplies, 
Harrisburg,  for  $1.50  (Stamps  not  accepted).  Map  is  in  colors  on  scale  1 inch 
equals  6 miles. 
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color.  Pocono  rocks  crop  out  on  most  streams,  appearing  on  the  steep  interme- 
diate slopes  of  the  principal  valleys  and  on  the  lower  slopes  of  tributary  val- 
ley. They  also  underlie  considerable  areas  on  the  lower  ridges,  these  ridge  areas 
having  their  maximum  continuity  and  extent  in  the  vicinity  of  anticlinal  axes 
where  remnants  of  the  younger  rocks  are  confined  to  the  highest  peaks.  The  Mauch 
Chunk  occurs  as  a thin  red  band  at  the  base  of  a massive  (Pottsville)  conglomer-^- 
ate,  talus  from  which  commonly  obscures  the  Mauch  Chunk  outcrop  which  at  no  place 
is  known  to  have  lateral  extent  beyond  that  afforded  by  steep  valley  slopes. 

The  conventions  for  Pottsville  and  Allegheny  used  on  Fig.  1 require 
further  explanation.  The  areas  mapped  as  Fottsville  here*  include  only  Lower 
Pottsville  (Olean,  Marshburg,  and  Kinzua  Creek);  under  Alls  gheny  is  included 

*See  geologic  map  of  Camsron  County,  Pennsylvania  Second  Geol.  Survey,  vol.  RE. 
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both  Allegheny  and  Upper  Pottsville  (Alton  and  Johnson  Run). 

Pottsville  rocks,  as  defined,  form  upper  ridge  slopes  and  cap  ridges. 
Exoept  in  St.  Marys  and  Pine  Creek  basins  they  underlie  most  of  the  high  ridge 
tops  of  the  county.  Allegheny  rocks,  as  defined,  are  confined  largely  to  the 
ridge  tops  in  St.  Marys  and  Pine  Creek  synclines.  No  exposure  of  them  is  re- 
corded southeast  of  Sterling. 


Description  of  formations 


We  do  not  have  a comprehensive  description  of  the  rock  formations  of 
Cameron  County.  The  following  notes  are  based  on  scattered  data  contained  in 
township  descriptions  published  in  Vol.  RR  by  the  Second  Survey. 

Allegheny  formations.  These  beds  are  best  preserved  in  the  Cameron 
(Caledonia-Pine  Creek)  basin.  Scattered  small  areas  may  also  occur  in  St. 

Marys  and  Cowane  sque  basins. 

No  section  is  available  for  the  St.  Marys  basin,  but  the  section*  re- 
produced below,  taken  from  the  Norwich  basin  in  adjacent  McKean  County,  is  be- 
lieved to  be  representative  of  the  Allegheny-Pottsville  rocks  in  northwestern 
Cameron  County. 


Allegheny  formation. 

Ft, 

In* 

Ft. 

In* 

Shales  .......... 

15i 

Coal  ....  

3 

6 

Gray  slate  

3 

Fire  clay 

1 

6 

Dagu  s coal  

5 

Shale  and  slate  .... 

3 

3 

Fire  clay 

1 

6* 

Clermont  coal  ..... 

1 

6 

Shale  and  sandstone  ... 

40 

Fire  clay 

1 

6 1 

Pottsville  formation 

Johnson  Run  sandstone  . • 

50 

Kinzua  Creek  sandstone  . . 

48 

(Black  slate  .... 

5 

,,  uv  (Upper  coal  . . . 

2 

4 

(Alton  Upper  coal  . . 

2 

6 

Marshburg(Fire  clay  .... 

2 

8 

(Fire  clay  and  shale 

8 

Olean  conglomerate  and 

Alton(Alton  Middle  coal 

9 

sandstone  ....... 

55 

(Shale  and  sandstone 

4 

3 

(Alton  Lower  coal  . . 

4 

(Fire  clay 

2+ 

The  following  section**,  representative  of  the  Allegheny-Pottsville 
rocks  in  the  Cameron  basin,  is  taken  from  the  area  between  Sinnemahoning  Creek 
and  East  Fork  of  Sterling  Run. 


Allegheny  formation 

Ft. 

In* 

Ft. 

Drift  ...  

4 

6 

Gray  slate  and  shale  .... 

27 

Sandstone  ........ 

27 

Coal  (Sulphur  bed)  ..... 

3 

Black  slate  

15 

Gray  slate  and  shale  .... 

52 

Coal  (Dagus  bed) 

Coal  (5-foot  bed) 

Lower  Kittanning  . . . 

3 

Clermont  bed,  (Clarion?)  . 

5 

Fire  clay 

2 

6 

Fire  clay 

2? 

In. 


*Pennsylvania  Second  Geol.  Survey,  vol.  RR,  pp.  4-5. 

**0p.  cit.,  pp.  46-48. 
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Pottsville  formation 


Ft.  In. 

(Soft  sandstone  and  shale 25? 

Johnson  Run  (Coal  (rider  to  "Star  vein,")  ......  1 0* 

(Black  and  gray  slate  and  shale  ....  7 

(Coal  ("Star  vein,") 2 8 

(Fire  clay  3 6 

(Slate 1 6 

Alton  (Fire  clay 6 

(Coal  (Bogus  cannel)) 

(Slate  ) 5 

(Coal  ..........  1 3 

(Slate 19 

Kinzua  Creek  sandstone  ) 

Marshburg  coal  .....)  125  o£ 

Olean  conglomerate  . ) 


0 

f 

lli 

•f. 

- 


!) 

il 

ii 

tt 

Si 

n 

I 

i' 
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Pott svi lie  formation.  In  Cameron  County  as  in  Elk  and  McKean  counties 
this  formation  is  divisible  i’nto  five  members. 


Johnson  Run  sandstone 

Alton  shales  and  sandstone  with  coal  beds  (up  to  3 in  number) 
Kinzua  Creek  sandstone 
Marshburg  coal 

Olean  sandstone  and  conglomerate 


Sections  for  the  northwest  and  central  parts  of  Cameron  County  are  quoted  above. 
The  workable  coal  in  this  region  includes  the  Alton  coals,  which  accounts  for 
the  Johnson  Run  and  Alton  beds  being  included  with  the  Allegheny  in  mapping. 


The  Johnson  Run  sandstone  is  inconspicuous  ip  Cameron  County  and  is  dis- 
tinguishable chiefly  by  its  stratigraphic  position  in  the  workable  coal  series. 

It  is  very  limited  in  its  distribution,  being  confined  largely  to  the  deeper 
basins  .• 

The  Kinzua  Creek  sandstone  and  Olean  conglomerate  are  widely  distributed. 
They  are  the  hill-capping  rocks  throughout  much  of  the  county.  Commonly  the  two 
members  are  separated  by  a thin  coal  (Marshburg)  and  slate  horizon  but  as  this 
marker  is  seldom  observed  the  contact  often  is  not  readily  determinable. 

In  general  the  Kinzua  Creek  is  referred  to  as  a medium-to  coarse-grained 
compact  gray  sandstone  that  tends  to  part  parallel  to  the  bedding  and  to  break 
down  into  thin  slabs.  Commonly  it  is  not  conglomeratic  but  it  may  locally  con- 
tain some  pebbles. 


The  Olean  is  a massive,  coarse-grained,  gray  to  white  sandstone  that  com- 
monly contains  pebbles  up  to  the  size  of  a hazelnut.  The  pebbles  may  be  arranged 
in  layers  parallel  to  the  bedding  which,  on  weathering,  stand  out  as  ridges  on  the 
rock  surface.  Ashburner,  in  speaking  of  the  Olean  and  Sub-Olean  conglomerate 
(Pocono)  throughout  this  region,  suggested  that  the  two  conglomerates  can  usually 
be  distinguished  by  the  shape  of  the  pebbles  occurring  in  them.  Olean  pebbles  are 
elipsoidal,  Sub-Olean  pebbles  resemble  a flattened  orange. 


Mauch  Chunk  formation.  This  formation  is  only  about  50  feet  thick  and 
is  not  generally  exposed.  Its  presence,  however,  is  commonly  indicated  by  a ter- 
race development  between  an  Olean  conglomerate  cliff  and  the  steep  slopes  of  the 
Pocond,  and  by  iron  springs  that  locally  issue  near  the  base  of  the  Olean.  Ex- 
posures were  found  only  in  Gibson  and  Grove  townships.  The  rocks  where  observed 
are  red  and  green  argillaceous  shales,  and  in  Grove  Township  locally  include  low- 
grade  iron  ore. 
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Pocono  formation.  The  Pocono  of  Cameron  County  is  described  as  a monot- 
onous succession  of  alternating  olive-gray,  gritty,  micaceous  sandstone  and  gray- 
green,  argillaceous  shale.  Locally  calcareous  teds  and  beds  of  black  slate  occur, 
and  in  the  lower  100  feet  of  the  formation  at  Driftwood  there  are  some  red  beds. 

The  sandstone  beds  are  characterized  by  a laminated  structure  that  on  exposure 
leads  to  parting  along  flat  surfaces  parallel  to  the  bedding.  In  road  cuts  the 
sandstone  appears  massive;  in  natural  exposures  it  appears  flaggy. 

Throughout  McKean  and  northwestern  Elk  counties,  Ashburner  divided  the 
Pocono  into  three  members  — (1)  Upper  shales  and  sandstones,  (2)  Sub-Olean  con- 
‘ glomerate,  (3)  Lower  shales  and  sandstones.  Hone  of  the  measured  sections  avail- 
able for  Cameron  County  show  this  subdivision,  which  would  conform  with  Ashburner's 
observation  that  he  was  not  able  to  recognize  it  in  southeastern  Elk  County.  The 
Sub-Olean,  so  prominent  in  northwestern  Elk  and  in  McKean  County,  would  therefore 
seem  to  be  generally  absent,  as  a conglomerate  at  least,  in  Cameron  County. 

’.There  present,  if  ever,  the  contrasting  physical  properties  of  the  pebbles  found 
in  the  Olean  and  Sub-Olean  conglomerates  referred  to  above  may  serve  to  differen- 
tiate between  the  two  rocks. 

It  would  appear  that  the  Pocono  of  this  county  is  more  closely  related 
to  the  Oswayo  lithology  of  northern  Potter  County,  than  to  the  three-fold  Pocono 
lithology  of  northwest  Elk  and  McKean  counties.  This  is  expressed  by  the  dis- 
appearance of  the  Sub-Olean  and  the  appearance  of  red  Catskill  transition  beds 
in  the  lower  part  of  the  Pocono. 

Catskill  red  beds.  The  name  Catskill  as  used  here  is  applied  to  a series 
of  sandstones  and  shales  in  which  the  dominant  color  is  red.  neither  the  upper 
nor  the  lower  limit  of  the  series  is  a clean-cut  line,  the  "red  beds"  being  trans- 
itional into  the  Pocono  above  and  into  the  Chemung  below.  The  lithology  of  the 
series  is  varied,  but  within  narrow  limits.  Sandstones  commonly  are  massive  but 
may  be  thin-bedded,  and  the  grain  seldom  is  coarse.  Shales  range  from  clayey  to 
sandy  and  grade  into  sandstone.  Red,  gray,  and  green  colors  alternate,  the  red 
giving  general  tone  to  the  series. 

When  used  as  a marker  the  Catskill  red  beds  have  little  stratigraphic 
value  unless  their  use  is  restricted  to  a limited  area.  In  eastern  Pennsylvania 
red  bed  deposition  began  in  early  Portage*  tire;  but  in  Potter  County  it  did  not 
begin  before  late  Chemung  time.  Also,  it  was  recognized**  iff  northern  Tioga 
County  that  the  base  of  the  reds  varies  in  position  throughout  a vertical  range 
of  about  250  feet.  Qualitatively  the  group  is  very  useful,  for  the  color  makes 
it  easily  recognizable  both  in  well  cuttings  and  surface  exposures  and  where  used 
within  a township,  for  instance,  "base  of  red  beds"  may  have  some  quantitative 
value.  Detailed  surface  mapping  is  done  in  the  region  by  "walking  out"  beds. 
Several  beds  of  conglomerate  that  occur  near  the  base  of  the  red  beds  are  recog- 
nized throughout  a wide  area  and  have  proven  very  useful  in  this  work. 

Chemung  formation.  The  Chemung  commonly  consists  of  rapidly  alternating 
thin  beds  of  gray  to  green,  fine-grained  sandstone  and  clayey  to  sandy  shale,  to- 
gether with  occasional  beds  of  impure  limestone  and  thin  beds  of  conglomerate  with 
pebbles  somewhat  larger  than  peas.  The  upper  Chemung  may  contain  occasional  red 
beds  that  decrease  in  prominence  with  depth,  and  middle  or  lower  Chemung  may  con- 
tain a few  red  beds  related  to  certain  red  iron  ore  horizons  that  occur  locally. 

Only  about  350  feet  of  Chemung  is  exposed  in  this  county,  but  the  Bond  *** 
well  drilled  near  the  junction  of  North  Creek  and  Driftwood  Branch  starts  about 
100  feet  below  the  base  of  the  Catskill  red  beds  and  gives  some  information  on 
about  1350  feet  of  additional  strata.  The  well  which  is  1100  feet  above  sea  level, 
passed  through  the  following  beds; 


*Willard,  B.,  Geol.  Soo.  Am.  Bull.,  vol.  44,  pp.  495-516,  1933. 

**U.S.G.S.  folios  Nos.  92  and  93. 

***  Op.  cit.,  p.  11. 
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Feet 


. Feet 


Conductor  . 

25 

- 

25 

Sand 

55  - 655 

Shells,  mostly  fine  sand 

• 

200 

225 

Slate  and  shells  .... 

295  - 950 

Red  Rock  • 

12 

- 

237 

Sand 

70  - 1020 

Hard  shells 

108 

- 

345 

Hard  shells  ...... 

55  - 1075 

Red  rock  . . 

5 

- 

350 

Pebble  sand 

4 - 1079 

Shell  

75 

- 

425 

Soft  slate  

250  - 1329 

Soft  slate . . . 

175 

- 

600 

Sand  shells  and  slate  . 

278  - 1607 

Thickness  of  Formations 


The  thickness  of  the  exposed  formations  as  measured  in  the  several 
townships  of  this  county  is  tabulated  below  and  locations  are  shown  on  Fig.  3. 

It  will  be  noted  that  both  the  Pocono  and  the  Catskill  decrease  in  thickness  in 
going  northward.  The  Pocono  has  a maximum  thickness  of  745  feet  in  southern 
Grove  Township,  548  at  Cameron,  Lumber  Township,  and  470  feet  in  northern  Port- 
age Township,  having  thinned  275  feet  in  a distance  of  about  15  miles.  The 
Catskill  in  Grove  Township  is  about  500  feet  thick,  and  at  Cameron  347  feet,  a 
thinning  of  150  feet  in  seven  miles.  Throughout  northern  Cameron  and  Elk  counties 
its  thickness  ranges  between  300  and  350  feet  approximately. 


Measured  sections  in  Cameron  County 


Locality 

Allegheny 

Potts- 

ville 

Mauch 

Chunk 

Pocono 

Catskill 

Chemung 

Shippen  Township 

Eastern  part 

135/ 

200 

50 

470 

350 

350/ 

Beechwood 

65/ 

50 

7 20 

Bond  Farm  well 

1707/ 

Portage  Township 

Shippen  section 

20/ 

45 

470 

220/ 

Lumber  Township* 

100/ 

200 

50 

550 

290/ 

Cameron  well 

25/ 

50 

548 

347 

510/ 

Sterling  Run  section 

50 

660 

300/ 

Gibson  Township* 

200/ 

50 

685 

500/ 

Driftwood  seotion 

50 

685 

500/ 

Grove  Township* 

115/ 

50 

745 

500/ 

Bailey  Run  section 

25/ 

50 

745 

210/ 

House  Log  Run  section 

45/ 

50 

740 

255/ 

Ellicot  Run  section 

60/ 

50 

725 

500/ 

Sinnemahonlng  section 

115/ 

40 

725 

400/ 

County  composite* 

0-135 

0-200 

50* 

470-745 

350-500/ 

350/ 

* - Composite  of  exposed  rocks 
/ * Incomplete  section 


A conception  of  the  variation  in  the  thickness  of  the  surface  formations 
throughout  Clinton,  Cameron,  Elk,  and  McKean  counties  is  afforded  by  the  following 
tabulation  of  measurements  published  by  the  Pennsylvania  Second  Geological  Survey 
in  volume  RR.  Most  of  them  are  taken  from  Plates  5 and  6 which  summarize  the 
text.  Locations  are  given  by  Fig.  3.  Note  the  thinning  of  the  Pocono  and 
Catskill  rock  in  a direction  northwest  from  Lock  Haven. 
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Some  Measurements  of  Formations 
in  the  Clinton-Elk-Cameron-McKean-Potter  County  Region 


Locality 

Pottsville 
(total ) 

Olean  conglomerate 

Mauch  Chunk 

Pocono 

Upper  shale  and 
sandstone 

Sub-Olean 

Lower  shale  and 
sandstone 

Catskill  red  beds 

Chemung 

Upper 

Bradford  sand 

Lower 

Look  Haven  section 

Clinton  Co. 

129 

100 

1175 

2106 

Hyner  well  and  section 

Clinton  Co. 

245 

986 

826 

1187+ 

Sinnemahoning  section 

Grove  Twp.,  Cameron  Co. 

115+ 

50 

720 

500+ 

Driftwood  section 

Gibson  Twp.,  Cameron  Co. 

50 

685 

500* 

Sterling  section 

Lumber  Twp.,  Cameron  Co. 

50 

660 

300+ 

Cameron  well  and  section 

Lumber  Twp.,  Cameron  Co. 

25+ 

50 

543 

347 

51  Of 

Bond  well  and  section 

Shippen  Twp.,  Cameron  Co. 

410* 

350 

1707+ 

Shippen  section 

Portage  Twp.,  Cameron  Co. 

30± 

470 

220+ 

Keating  Summit  section 

Keating  Twp.,  Potter  Co. 

20* 

430 

250* 

Norwich  section 

Norwich  Twp.,  McKean  Co. 

ioi 

300 

140+ 

Haskill  well 

Keating  Twp.,  McKean  Co. 

55+ 

0 

250 

250 

1305 

12 

504+ 

Smethport  jfl  well  and  sec. 

Keating  Twp.,  McKean  Co. 

50+ 

260 

250 

1302 

20 

634 

NiT.  Potter  Co.  section 

50 

4( 

30 

70 

60 

270 

370 

175+ 

St.  Marys  well 

Benzinger  Twp.,  Elk  Co. 

32* 

10 

565 

335 

1050* 

Ridgway  well 

Ridgway  Twp.,  Elk  Co. 

100± 

45 

625 

258 

138 

229 

334 

125+ 

Spring  Creek  well 

Spring  Creek  Twp.,  Elk  Co. 

229+ 

30 

20 1 

670 

235 

185 

250 

335 

145+ 

Marien  well 

Jenks  Twp.,  Forest  Co. 

247* 

70 

30 

537 

236 

222+ 

Silver  Creek  well 

Ridgway  Twp.,  Elk  Co. 

154 

55 

45 

520 

60 

295 

205 

313 

797* 

Bear  Creek  well 

Jones  Twp.,  Elk  Co. 

45 

520 

130 

190 

200 

304 

1079+ 

Coburn  well 

Wetmore  Twp.,  McKean  Co. 

0? 

325 

30 

110 

185 

260± 

1313 

70 

Wilcox  well  #1 

Sergeant  Twp.,  McKean  Co. 

74* 

260* 

1290+ 

20+ 

Hukill  well 

Hamilton  Twp.,  McKean  Co. 

25* 

0 

343 

260 

1299 

Lewis  Run  section 

Lafayette  Twp., McKean  Co. 

40 

0 

250 

60 

40 

120 

250 

1280 

10+ 

Dennis  well  and  section 

Bradford  Twp,, McKean  Co. 

145 

50+ 

0 

| 247 

60 

30 

157 

250 

1282 

54 

1+ 

13 


Thickness 

of  Pottsville 

members  in 

four  wells,  in  feet 

Member 

Spring 

Creek 

Marion 

Silver 

Spring 

Dennis 

Johnson  Run 

55 

30 

30 

20 

Alton 

38 

24 

4 

25 

Kinzua  Creek 

104 

98 

35 

50 

Marshburg 

2 

25 

30 

Concerning  intervals  below  the  base  of  the  Catskill  red  beds  in  this 
county  we  know  very  little.  In  McKean  County  the  Bradford  sand  lies  about  1300 
feet  below  the  Catskill.  The  Bond  well  drilled  west  of  Emporium  started  about 
100  feet  belov;  the  reds  and  was  drilled  to  1607  feet.  If  the  McKean  County 
interval  holds  in  northern  Cameron  County,  the  Bradford  should  have  been  drilled 
in  this  well  at  about  1200  feet,  but  we  cannot  identify  the  Bradford  sand  from 
the  well  log.  A well  drilled  in  1932  in  East  Fork  District,  Potter  County,  and 
located  about  13  miles  east  of  Emporium  records  18  feet  of  very  fine-grained, 
hard,  gray  sand  and  gray  sandy  shale  at  1400  feet  below  the  Catskill  red  beds 
that  may  be  the  Bradford  horizon. 
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fig.  3 


The  interval  between  the  base  of  Catskill  red  beds  and  Oriskany  has  never 
been  measured  in  Cameron  County.  Our  best  guide  to  what  we  may  expect  this  inter- 
val to  be  is  afforded  by  certain  of  the  following  deep  wells  drilled  in  this 
region,  the  locations  of  which  are  given  in  Fig.  3. 
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Wells  drilled  to  the  Oriskany  horizon* 


Weil  Name 

County 

Elev. 

Depth 

Orisk. 

S.L. 

Elev. 

Total 

depth 

Results 

Int.  base 
*ed  beds 
Oriskany 

Palmer  #1° 

Tioga 

1764 

4006 

-2242 

4012 

22  mil. 

5000t 

Wheeler,  T.  B.** 

ft 

1936 

5522 

-3696 

5663 

Show  gas 

Weiboldt** 

ft 

1870 

5992 

-4122 

6045 

Dry 

5709 

Moran00 

Potter 

2087 

4875 

-2783 

4879 

8 mil.  S.W. 

Nugent000 

ft 

1869 

4876 

-3007 

4887 

16|  mil. 

5100i 

Franke 

Emporium 

ft 

2260 

5864 

-3604 

5881 

Dry,  no  Orisk 

* 

Lumb.  Co.'1"1''1' 

n 

1936 

6230 

-4344 

6425 

85,000 

5639 

Matteson** 

tt 

2180 

5174 

-2994 

5550 

Dry,  no  Ori sk 

. 5123+ 

Derrick  City** 

McKean 

1576 

4135 

-2559 

5760 

Show  of  oil 

4268 

Haywood 

It 

1748 

5132 

-3434 

5269 

Dry,  no  Orisk 

» 

Quinlan 

N.Y. 

State 

1686 

4276 

-2590 

4295 

Show  of  gas 
and  oil 

Kane** 

Youngsville** 
Collins  & 

Elk 

Warren 

1836 

1208 

5400 

3510 

-3564 

-2302 

7930 

Dry,  no  Orisk 
Dry 

. 4703 

Richards** 

Forest 

1200 

4527 

-3327 

5252 

Show  gas 

Deemer** 

Jefferson 

1350 

7235 

-5885 

8220 

Dry 

5544 

°Tioga  Field,  Rook  pressure  1665. 

00Rock  pressure  1950 
000Rock  pressure  2160  Hebron  Field 

*For  fuller  information  on  deep  wells  in  Pennsylvania  and  gas  fields 
in  Oriskany  sand,  see  Pennsylvania  Geol,  Survey  Bull.  106,  Oil  and 
Gas  in  Potter  County,  Pa.,  1934;  Bull.  107,  Gas  in  Tioga  County, 
1934;  Bull.  108,  Geologic  Structure  in  Plateaus  Region  of  Northern 
Pennsylvania  and  its  Relation  to  Occurrence  of  Gas  in  Oriskany  sand. 
**After  C.  R.  Fettke. 

***Courtesy  Allegheny  Gas  Co. 


At  Hebron  Field,  northern  Potter  County,  the  interval  between  the  Cat- 
skill  red  beds  and  the  Oriskany  is  about  5100  feet;  at  Bradford,  McKean  County, 
it  is  something  like  4270  feet;  at  the  Emporium  Lumber  Co.  well  -jt 1 in  East  Fork 
District,  Potter  County,  10  miles  east  of  Cameron  County  on  the  Marshlands 
anticline  the  interval  is  5689  feet.  Eighteen  miles  farther  east  in  the  Weiboldt 
well  on  the  Wellsboro  anticline  in  southwest  Tioga  County,  the  interval  is  5709 
feet.  At  the  Kane  deep  well  in  northwest  Elk  County  the  interval  is  4703  feet, 
and  at  the  Deemer  well  in  Gaskill  Township,  southeast  Jefferson  County  it  is 
5544  feet.  At  Lock  Haven  the  exposed  rock  measures  5764  feet. 

Judging  from  these  few  data,  which  indicate  a thinning  of  the  section 
in  a direction  northwest  from  central  Cameron  County,  we  may  expect  the  thick- 
ness of  the  rocks  between  the  Catskill  red  beds  and  the  Oriskany  in  central  and 
southern  Cameron  County  to  be  about  5700  feet,  and  in  the  northern  part  of  the 
county  something  like  5200  feet. 
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The  Oriskany  sand 


The  Oriskany  sand  that  has  been  recovered  from  productive  wells  in  Tioga 
and  Potter  counties  is  a fine-grained,  hard,  often  quartzitic-appearing  rock  that 
has  an  average  porosity  of  about  9 per  cent.  Wells  in  Tioga  and  Hebron  fields 
average  about  15  million  cubic  feet  a day  initial.  Initial  rock  pressure  aver- 
ages about  1600  pounds  per  square  inch  at  Tioga  and  about  2100  pounds  at  Hebron. 
Initial  volumes  range  from  1 to  70  million  and  rock  pressure  from  1450  to  2200 
pounds.  The  capacity  of  the  rook  to  hold  gas  at  these  localities  appears  to  be 
augmented  by  fractures  that  have  been  partly  sealed  by  secondary  silica. 

The  thickness  of  the  Oriskany  varies  considerably.  In  Tioga  County  it 
ranges  from  17  to  69  feet  and  in  Tioga  Field  averages  45  feet.  The  total  thick- 
ness at  Hebron  Field  is  not  known  but  it  exoeeds  12  feet.  East  of  Hebron  Field 
a dry  hole  found  10  feet  of  Oriskany  and  at  the  Emporium  Lumber  well.  Potter 
County,  31  feet  is  reported.  In  northern  McKean  County  and  adjacent  Hew  York 
the  Derrick  City  well  found  20  feet  and  the  Quinlan  well  18  feet  of  Oriskany. 

The  Youngsville  well,  Warren  County  found  10  feet,  the  Collins  <5c  Richard  well. 
Forest  County,  8 feet,  and  the  Deeraer  well  in  Jefferson  County,  30  feet.  Four 
wells  in  the  vicinity  of  Matteson  well  and  the  Franke  well.  Potter  County,  did 
not  find  sand  at  the  Oriskany  horizon.  The  sand  is  absent  also  at  Haywood  well, 
McKean  County,  the  Kane  well.  Elk  County,  and  where  the  Oriskany  outcrops  at 
Look  Haven. 

These  data  do  not  inform  us  specifically  about  Cameron  County. 

Whether  the  sand  is  present,  how  thick  it  is,  and  whether  or  not  it  carries 
gas  can  be  told  only  by  drilling. 
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